A STUDENT-INSTRUCTOR DEMONSTRATION

LABORATORY METHOD vs, AN INDIVIDUAL

LABORATORY METHOD IN A BEGINNING
COLLEGE FOODS COURSE

Thests for the Degres of Ph. D,
MICHIGAN STATE UNEVERSITY

Mary C. Coleman
1966



THES!S
¢ 2.

LIBRARY
Univers

This is to certify that the

thesis entitled
A Student - Instructor Demonstration Laberatory
Method Vs. An Individual Laboratory Method
In A Beginning College Foods Course

presented by

Mary C. Coleman

has been accepted towards fulfillment
of the requirements for

Ph.D. degree in Foods

. < j g%u

Major professor

Date __February 14, 1966

0169






ABSTRACT

A STUDENT-INSTRUCTOR DEMONSTRATION LABORATORY
METHOD vs. AN INDIVIDUAL LABORATORY METHOD
IN A BEGINNING COLLEGE FOODS COURSE

by Mary C. Coleman

The study described in this thesis was designed to
evaluate the effectiveness of an experimental approach
(Student-Instructor Demonstration) to the laboratory instruc-
tion in a beginning food preparation course at Michigan
State University.

Students were stratified on the basis of their University
Entrance Examination scores then randomly assigned to two
concurrently scheduled laboratory sections. The method of
laboratory instruction and assignment of instructor were
determined randomly for the groups of students participating
in the study fall term, 1963. The instructor and teaching
method used for the student groups studied winter and spring
terms, 1964 were established to replicate the fall term
design. A total group of 104 students originally qualified
for the study. Students from the larger laboratory sections
were randomly excluded from the study to produce samples
of equal numbers for statistical analyses. The final samples

studied totaled 88 students.
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The FN 200 Pretest and Questionnaire provided data con-

cerning the non-numerical characteristics of the samples
studied as well as an indication of proficiency in areas
related to food preparation at the onset of the course.

The Student Evaluation of FN 200 form was used as a measure

of student attitude toward the course. The FN 200 Final

Examination was employed as the measure of student achievement

at the completion of the course. An analysis of variance
factorial design was used to analyze student scores on the

two latter instruments.

Hypotheses Tested and General Findings

The First Hypothesis of the Study was:

A "Student-Instructor Demonstration Method" is at

least as effective as an "Individual Method" of

laboratory instruction in achieving common course

objectives in a beginning foods preparation course

for students of both above and below median general

ability.

The statistical tests and numerical data indicate no
significant differences (5% level) attributable to method of
instruction or other factors investigated with the exception

of ability level in the winter-spring, 1964 samples.

The Second Hypothesis of the Study was:

Student attitudes toward a "Student-Instructor Demon-
stration Method" are at least as favorable as are
student attitudes toward an "Individual Method" of
instruction in the laboratory portion of a beginning
food preparation course.
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The statistical tests and numerical data indicate no
significant differences (5% level) attributable to method of
instruction or other factors investigated.

Under the conditions of the study, there were no indi-
cations that the Individual Method of laboratory instruction
was superior to the Student-Instructor Demonstration Method.
When individual laboratory and teacher-demonstration (lecture-
demonstration) laboratory methods of instruction have been
compared in recent studies in science courses (1,2,3,4), no
significant differences have been reported between the two
methods of instruction on the basis of the criteria used.

If real differences, attributable solely to method of in-
struction, do exist, it may be possible that suitable instru-
ments for their measurement have not yet been developed.

It is also possible that the method of instruction has only

a minor influence on the outcome of students' experience in

a course. Verification of the latter postulation would
indicate that the method of instruction could be freely
alternated to meet the interest of the course instructor or

needs resulting from expanding student populations.
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Chapter I

BACKGROUND AND PURPOSE

The primary purposes of Chapter I are to indicate the
need for research on teaching methods and to present the

background and purposes of this study.

The Need for Research on Teaching Methods

The selection of a method of instruction is often based
on tradition rather than the current objectives of the
course. Enarson (1) has said:

The time is ripe for searching analysis and sweeping

innovations in course content and method. The young

teacher emulates his own instructors rather than
seeking out the most appropriate methods and tools

for a given teaching situation.

It has been suggested by Eckert (2) that the teacher's job
is to structure the situation in such a way as to stimulate
and aid the learner in acquiring the needed competencies.
Teaching methods must be chosen in terms of the ends sought.

A comment by Buxton (3) describes the spirit of many
additional articles which have sought to give greater
direction to research on teaching:

It is difficult to analyze the research on teaching

at the college level. It is relatively scanty and
often not very well done.



The following prediction by Hannah (4) is particularly
relevant to the methods selected to provide learning experi-
ences for students in laboratory courses:

We probably will have twice as many students on campus

in 1975 as today (1963). We shall have none too much

time to teach the why, leaving much of the training in
techniques to business and industry and other segments
of the economy which employ the college graduate.

Many college food courses are heavily weighted with in-
dividual laboratory work. This traditional pattern is based
on the philosophy that appreciable time must be devoted to
the development of food preparation skills and techniques.
Such a method of instruction is costly in terms of student
time, faculty teaching time, laboratory space, equipment,
and food expenditures. With particular reference to the
teaching of food preparation, Sweetman (5) has said:

I believe that we must move rapidly in the direction

of reducing laboratory time to a minimum and using

the time we do retain for demonstrating principles.

Her views have been re-stated by a number of home
economists in higher education with the specific directive
that we carefully evaluate our current methods of instruc-
tion (6,7,8,9,10).

From the foregoing comments, it seems clear that the
laboratory portion of a college foods course must be evalu-

ated in terms of 1) use of student-faculty time and 2) func-

tion in implementing the objectives of the course.



The Background of the Study

Foods and Nutrition 200 (FN 200) is a five-credit,
beginning, food preparation course consisting of two one-
hour lectures and three two-hour laboratories per week.
The course carries an organic chemistry prerequisite.

The university catalog issued for 1963-64 describes the
course as follows:

Scientific principles of food preparation with special
emphasis on the physical and chemical changes involved.

At the time this study was conducted, the course was
required in the programs of students majoring in the follow-
ing areas:

Dietetics

Foods

Hotel, Motel and Club Management

Institutional and Hospital Management

Research in Foods and Nutrition

Restaurant Management

The course could be elected by students majoring in
other programs providing the students had taken the pre-
requisite course in organic chemistry. This latter group
represented a very small proportion of the total course
enrollment.

During spring term, 1960, six members of the Foods and
Nutrition Staff at Michigan State University met as a com-
mittee to reconsider the objectives and methods of instruc-

tion in FN 200. At this time the following objectives were

adopted for the course:



1. To develop an ability to recognize good or poor
quality in representative food products and to
understand the reasons for these quality differ-
ences. e

2. To learn the function of ingredients, the effects
of the ratio of ingredients, and the influence of
the kind and extent of manipulation on the prepa-
ration of representative food proddcts.

3. To acquire an understanding of the application of
chemical and physical principles to food prepa-
ration.

4. To acquire an understanding of and ability to use
the terminology relevant to the science of food
preparation.

In an effort to utilize the laboratory portion of the
course as effectively as possible in achievement of course
objectives and use of student-faculty time, modifications
in the traditional method of laboratory instruction were
investigated by two instructors in the Foods and Nutrition
Department. After three school terms of pretesting, labora-
tory lessons that appeared to be most effectively presented
as demonstrations by the instructor were identified. The
remaining laboratory lessons were modified so groups of
students were responsible for the preparation of demonstra-
tions. This method of instruction has been identified as

the "Student-Instructor Demonstration" method of laboratory

instruction and is defined more precisely below.

Definitions

Student-Instructor Demonstration Laboratory Method

(Experimental Method) --For the purpose of this study the



above term is defined as a method in which the instructor
presents approximately one-third of the experiments as
lecture-demonstrations. The remaining two-thirds of the
laboratories are conducted as student-prepared demonstrations
with a summarizing discussion led by the instructor. Stu-
dents are required to evaluate a series of food products of
varying quality as a final laboratory measure of students'
ability to critically appraise food products. These food
products are not prepared by the student.

Individual Laboratory Method (Control Method) --For the

purpose of this study the above term is defined as a method
by which individual students or pairs of students perform

an experiment with a final summarizing discussion led by the
instructor. Students are required to prepare and evaluate

a series of food products as a final laboratory measure of
their ability to critically appraise food products.

The instructors involved in the formulation of the

teaching by the "Student-Instructor Demonstration Laboratory
Method" postulated that this method provided a laboratory
experience for students which more rigorously implemented
the first three objectives of the course. Favorable stu-
dent attitude toward the course was also encouraging.
These subjective appraisals were difficult to interpret as,
concurrent with the development of this modified method of
laboratory instruction, admission requirements to the uni-
versity were providing a potentially more able group of

students.



Purpose of the Study

It has become the purpose of this study to compare,
as objectively as possible, the "Student-Instructor Demon-
stration Laboratory Method" with the more traditional
"Individual Laboratory Method" in a beginning, college, food
preparation course. To nurture this purpose the following
objectives are pertinent:

A. To provide an experimental test of the two hypothe-
ses stated below:

1. A "Student-Instructor Demonstration Method" is
at least as effective as an "Individual Method"
of laboratory instruction in achieving common
course objectives in a beginning food prepa=
ration course for students of both above and
below median general ability.

2. Student attitudes toward a "Student-Instructor
Demonstration Method" are at least as favorable
as are student attitudes toward an "Individual
Method" of instruction in the laboratory portion
of a beginning food preparation course.

B. To investigate the following additional factors as
they might condition variations in student achieve-
ment and attitude under the two laboratory methods
of instruction:

1. Student factors: Sex, academic major and
previous food preparation experience.

2. Scheduling factors: Academic term, class hours,
and laboratory instructor.

Population

It was the intent of this investigation to study a
sample of students that would be representative of current

enrollments in a beginning food preparation course (FN 200)



at Michigan'State University. We assume that the conclu-
sions reached concerning the laboratory portion of the
course in question will have application to future enroll-
ments in the course as long as the student population which

the course services undergoes no major change in composition.
/

Prospectus

The following chapter contains a review of criticisms
of the procedures that have been used to study and compare
methods of teaching. It also describes methodological
studies concerning laboratory instruction in general college
science courses as well as in college food preparation courses.
The design of this study, description of sample selection
procedures, treatments, and instruments are found in Chapter
III. Chapter 1V reports preliminary results concerning the
sample and instruments along with a report of the statistical
techniques used.in testing the hypotheses. The results of
these analyses are reported and discussed. The final chapter
is a summary of the findings and conclusions of the study

with recommendations for future investigation in the area.



Chapter II

REVIEW OF LITERATURE

This chapter reports on three areas of the literature
which are relevant to the study under consideration. First
are those articles which question past research on teaching
methods. The second part of the review relates to those
reports which evaluate the function of the laboratory in
the learning process. The final part of the chapter reports
on comparative studies between "individual" and "teacher-
demonstration" laboratories in natural science at the college

level of instruction.

Research on Teaching Methods

The role of research in teaching has been thoughtfully
stated by Campbell and Stanley (11):

The experiment is the only means for settling disputes

regarding educational practice, the only way of veri-

fying educational improvements, and the only way of

establishing a cumulative tradition in which improve-

ments can be introduced without the danger of faddish

discard of old wisdom in favor of infericr novelties.

A number of subject matter specialists and administrators
in higher education support the spirit of this directive by

strongly encouraging the study of teaching methods (12,13,14,

15,16,17) . There are others (18,19,20) who indicate that the



primary emphasis of educational research should be the
analysis of content and basic studies of learning. The
authors, whose thinking has made the greatest contribution
to the present study, are those convinced of the need for
evidence concerning methods used in instruction, but have
identified inherent weaknesses in many of the "methods of
teaching" studies reported.

Good (21) has concluded that, in a number of studies
on teaching methods, the sample size was too small and the
experimental period too brief to provide a firm basis for
a generalization of/results. Biased sampling and lack of
suitable control groups have been identified as deficiencies
in the design of many studies of teaching methods (22,23).
Bias has been introduced into studies when a single in-
structor is responsible for teaching by the two or more
methods of instruction being compared (24,25). Stanley (26)
and others (27,28) encourage greater use of factorial de-
signs in methodological studies to allow several variables
to be studied simultaneously. The use of randomization to
establish comparable study group, rather than matching, has
been difficult for many educational researchers to accept
(29) .

On the basis of these criticisms it may be concluded
that a well designed study of teaching methods should in-
volve replication and randomization. Control measures,

including the involvement of at least two persons in teaching
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by each method of instruction being studied, should be
undertaken. While the number of itudeqts in the sample
should be large, the sample should be representative of the
usual number of enrollments in the course. A statistical
test which is both powerful and capable of analyzing more
than one variable at a time should be used.

An experimental teaching method may b; deemed equivalent
or superior to a traditional method as a result of an in-
creased effort made by students because they are aware of
being in an experimental group (30,31,32;33).. Students'
motivation for passing or earning excellent grades may com-
pel them to study harder when ineffective teaching methods
are being used; thus obscuring difference resulting from
methods of instruction (34,35). Teaching methods conducive
to optimal achievement for some students may be detrimental
to the achievement of others, thus making the comparison of
teaching methods.difficult to evaluate (36,37).

Informing both the experimental and control groups that
they are participating in an experiment may reduce any dif-
ference related to a "Hawthorne" effort on the part of some
students by chance discovery of their participation in a
study. The use of other measures, in addition to course
examinations, should reduce the bias imposed by extra study
on the part of students being instructed by a less effective

method.
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Laboratory Instruction

Tyler (38) has listed four questions which he feels
must be answered in developing any curriculum or plan of
instruction:

1. What educational purposes are to be attained;?

2. What educational experiences can be provided

that are likely to attain these purposes?

5. How can these educational experiences be effec-

tively organized?

4. How can we determine whether these purposes

are being attained?
Theoretically and traditionally laboratory instruction has
been well justified as an educational experience which
assists in attaining the objectives of science courses.
It has attempted to accomplish this function by providing
students with an opportunity to practice careful observa-
tions of outcomes prior to drawing conclusions. It has
also been useful in acquainting students with the methods
and materials of the specific area of science in question.
In a historical review of the purpose and character of
laboratory instruction, Blick (39) writes that laboratory
work has been one of the most important and commonly used
procedures for science instruction since the beginning of
the twentieth century. Both Blick (40) and McKeachie (41)
support the view that laboratory instruction provides first
hand experience in observation and manipulation of the
materials of science, a method superior to others in meet-

ing such course objectives as development of understanding

and appreciation. The laboratory is a means to an end and
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not an end in itself. McKeachie (42) points out:

One would not expect laboratory teaching to have an

advantage over other teaching methods in the amount of

information learned. Rather we might expect the dif-
ferences to be revealed in retention, in ability to
apply learning or actual skill in observation or manipu-
lation of materials.

Kruglak (43) does not believe it is possible for stu-
dents to understand what science is without some first-hand
experience with the objects, tools and methods of science.
He lists the following objectives for laboratory instruction:

1. To illustrate and give meaning to lectures discus-

sions and text books.

2. To develop skill in accurate, independent and

orderly observation.

3. To demonstrate relationship between fact and

inferences.

4. To provide practice in planning and carrying out

an experimental problem.

An opposing view is taken by Ginsberg (44) and McGrath
(45) who both indicate that the important concepts in any
science field can be and have been taught without formal
laboratory classes. Ginsberg (46) and Blick (47) deplore
the many laboratory courses which simply keep the student
occupied with "busy-work."

If the science laboratory has a unique contribution to
make in implementing the objectives for a given course, and
if Kruglack's (48) objectives for laboratory experience are
valid, then an experience which provides demonstrations
using the methods and materials of the science in question,

combined with student participation, may be expected to pro-

vide an educational experience at least as valuable, in
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terms of student attitude and achievement, as an individual

laboratory experience.

Individual vs. Teacher-Demonstration Laboratories

Cunningham (49) evaluated 34 studies which purported to
compare the effectiveness of the individual laboratory with
the teacher-demonstration technique. The studies included
unpublished Masters and Ph.D. theses as well as published
research reports. He encountered violations of good experi-
mental design such as lack of random sampling, lack of suit-
able control groups and lack of replication. These violations
made the generalization of results impossible in many of the
studies reviewed. When Cunningham pooled the conclusions of
the authors of the studies, he found pwenty investigators
favoring the teacher-demonstration method, six favoring the
individual laboratory and two that found no difference be-
tween the two methods of instruction. He did not report any
conclusions reached by the remaining six studies. Cunningham's
findings reflect the criticisms of methodologies reported
earlier in this review.

Bradley (50) compared lecture-demonstration with indi-
vidual laboratory work in a general education, natural
science course at Michigan State University. His sample con-
sisted of eighty students during spring term, 1960 and 82
students during spring term, 1961. His study appears to have

many criteria of a well designed research study. Questionable
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aspects of his study would include: the use of term-end
examination grades as the only criterion and the assumption
that his sample was equivalent for two consecutive school
years. A measure of any difference in student attitude
toward the course, or natural science, as a result of method
of instruction would have strengthened his study. He found
that the two methods of laboratory instruction did not result
in student achievement which was significantly different.
Dearden (51) studied the complete class of 924 University
of Minnesota general biology students in an evaluation of
four laboratory treatments. The laboratory treatments were
designated as: individual (traditional), demonstration,
workbook exercise, and term paper (submission of a single
term paper in lieu of any other laboratory participation).
Students were stratified on the basis of college and sex,
and were randomly assigned to one of the four types of labora-
tory treatments. Scores on standardized tests of general
biological knowledge, sc;entific thinking and biological
attitudes were used as measures to compare the influence
exerted by the laboratory method. Dearden concluded that no
one laboratory treatment was superior to another in increas-
ing the scores of students on the three tests administered
at the end of the course or when students were re-tested
three months later. No one method of laboratory instruction
was more effective than the others in promoting higher test

scores among students evaluated as being of high, medium or
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low academic ability. Dearden made no attempt to study any
interaction effect due to instructors participating in the
study. All students attended lectures which were assumed
equivalent in content. The factors controlling students'
performances on the measures used in this study may have
been influenced greatly by the common lecture portion of
the course.

A study reported in 1941 by Bloye and Long (52) compared
a conventional (individual) laboratory with one taught by the
teacher-demonstration method in a beginning college food
preparation course. Students were familiarized with the dif-
ferences between the two laboratory methods at the onset of
the course. They were then encouraged to enroll in the
laboratory best suited to their past experience in food
preparation. Examination scores were used as criteria but
no report was made of statistical comparisons. The authors
concluded that both methods of laboratory instruction were
equally effective when measured by student achievement in
the course. Lack of any evidence of randomization, repli-
cation or control make a generalization of these conclusions
impossible.

A similar study was initiated at Michigan State Univer-
sity in 1952 (53). When examination scores were used as
criteria, no significant differences were observed between
an individual method and a teacher-demonstration method of

laboratory instruction in a beginning college foods course.
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Once again lack of randomization and replication in the study
make the results difficult to apply to other teaching situ-
ations.

Trotter (54) compared the individual laboratory and
lecture-demonstration methods of instruction in a beginning
food preparation course at the University of Vermont. She
matched two groups, each containing fourteen students, on
the following basis:

1. College Entrance Exam Board Scores

2. Spitzer Study Skills Test Score

3. Critical Thinking Test Score

4. Listening Comprehension Test Score

5. High School Home Economics Experience

6. 4-H Club Work

7. Home Experience

8. Employment Experience

Each of the two matched groups of students was taught
four units of laboratory work by the individual laboratory
method, then four units by the lecture-demonstration method.
The same instructor was responsible for all the teaching in
the course. The examination scores in the course were used
as criterion. The same examination was used as a pretest
and as a final examination. In addition, portions of the
examination were used as tests after each unit of work.

A practical laboratory examination was also used as cri-
terion. Students were requested to evaluate the course;
however, the precise procedure for this evaluation was not
described. No significant differences were observed between

the two teaching methods as determined by examination scores.

The lack of replication, small sample size (N = 28), and lack
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of reliability data for the practical laboratory examination
must be questioned since students had experience with the
same questions on a pretest and unit tests during the course.
Conclusions concerning the effectiveness of the lecture-
demonstration laboratory method are to be questioned further
since only four laboratory units, during the semester course,

were taught by this method.

Summary

In spite of a well identified need for methodological
research, conclusions of past studies are difficult to gen-
eralize to other teaching situations. They lack one or more
of the requisites of self-contained experiments, namely:
randomization, replication and control.

There is evidence and opinion to support the theory that
some form of laboratory instruction aids in meeting the
objectives of science courses. The specific nature of this
laboratory experience has not been adequately defined.

When individual laboratory and teacher-demonstration
(lecture-demonstration) laboratory methods of instruction
have been compared in recent studies (55,56,57,58) no sig-
nificant differences have been reported between the two

methods of instruction on the basis of the criteria used.



Chapter III

DESIGN, PROCEDURE, AND INSTRUMENTS

The purpose of Chapter III is to describe the design,
procedure and instruments used to gather data for this
study. Johnson (59) lists the following requirements for
a self-contained experiment: control, randomization, and
replication. His directives have provided the structure
for building the design and procedure used. The purpose

and population of the study have been described in Chapter I.

Design

The original design of the study may be described as
a pretest-posttest control group design (60). With this
design, a pretest is used to indicate the level of proficiency
of a student, in a course of study, at the onset of the course.
The pretest score is then used as a control variable in ana-
lyzing the student's posttest score with the analysis of
covariance. After observing the poor correlation (r = 0.19
between pretest and final examination scores, it was concluded
that the performance of a student on the EN 200 pretest was
not related to his score on the final course examination.

The pretest was used in the study as an indicator of a

18
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students knowledge of selected principles o? chemistry and
food preparation at the onset of the course but it was not
used as a control variable in the statistical test employed.
The final design of the study may be more precisely referred
to as a posttest-control group design (61).

Students were stratified on the basis of their College
Qualification Test-Total (CQT-T) scores, then réndomly
assigned to two concurrently scheduled laboratory sections.
The method of laboratory instruction and assignment of in-
structor were determined randomly for the groups of students
participating in the study fall term, 1963. The instructor
and teaching method used for the student groups studied
winter and spring terms, 1964, were established to replicate
the fall term design for the 10-12 class time.

Each term, students taught by the two methods of labora-
tory instruction attended common lectures and were compared
by two criteria. These criteria were, attitude toward FN

200 as determined by their score on the Student Evaluation of

FN 200 form and achievement in the course, as reflected in

their score on the FN 200 Final Examination. A summary of

the teaching methods, instructors and time distribution of

the design are presented in Table 1.
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Table 1. Distribution of Instructors and Methods of Laboratory
Instruction for Three School Terms and Two Class

Times

Instructor School Terms Class Time

Method of Instruction

A Fall, 1963 10-12 Student-Instructor Demon-
stration

A Fall, 1963 2-4 Individual

B Fall, 1963 10-12 Individual

B Fall, 1963 2-4 Student-Instructor Demon-
stration

A Winter, 1964 10-12 Student-Instructor Demon-
stration

B Winter, 1964 10-12 Individual

A Spring, 1964 10-12 Student-Instructor Demon-
stration

B Spring, 1964 10-12 Individual

Procedure

The Samgle*

Samples, consisting of 48 students, were selected from

the total course enrollment of FN 200 fall term, 1963. All

students enrolling in a laboratory section for whom CQT-T

scores were available were originally selected. This group

consisted of 58 students. Students were randomly deleted

*The patience of the reader is requested when reference
is made to the term "sample." In some contexts, the term
refers to 104, 102, 88, 48, 40, 6, or 5. When the sample
size is larger than five or six, the term will be used in the

plural.
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from the study in the larger class sections to provide
sections of equal numbers of students (six above and six
below median) for statistical treatment. This adjustment,
to numerically equate laboratory sections, resulted in
samples of 48 students.

Samples, consisting of 40 students, were selected from
the total course enrollment of FN 200 winter and spring
terms, 1964. All students enrolling in a laboratory section
which met concurrently with another section, and for whom
CQT-T scores were available, were originally selected.

This group consisted of 46 students. Students were randomly
deleted from the study in the larger class sections to pro-
vide sections of equal numbers of students (five above and
five below median) for statistical treatment. This adjust-
ment, to numerically equate laboratory sections, resulted

in samples of 40 students.

Assignment to Laboratory Sections

Prior to randomization, the CQT-T median score was
determined for students enrolled for a given school term.
Students were randomly assigned to either the two concurrently
scheduled laboratory sections in a manner which assured an
equal number of above and below median CQT-T score students
in each laboratory section. The name of each student was
written on a separate slip of paper which was folded and
placed in a container designated as above median or below

median CQT-T score. A random selection of folded papers was
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made from the containers to determine the composition of each
laboratory section.

The two laboratory sections, scheduled to meet at the
same time of day, were designated to be taught by the
"Individual" and "Student-Instructor Demonstration" method by
the flip of a coin. The assignment of instructors to labora-
tory sections was also determined by the flip of a coin for
fall term. The instructors and teaching methods for winter
and spring terms were assigned to provide a replication of

the fall term design.

Treatments

Laboratories--Each student was provided with a labora-

tory manual (62,63) specifically designed for the laboratory
situation to which he was assigned (Individual or Student-
Instructor Demonstration). The matched laboratory lessons,
outlined in the two manuals, were governed by common course
objectives and identical review questions were at the end

of each laboratory lesson. The manuals differed only in
their instructional approach to meeting the objectives out-
lined for each laboratory session. The content of each
ménual had been pretested with previous FN 200 classes to
insure adequacy of directions and appropriateness of the
experiments. The laboratory manuals were co-authored by
Barbara B. Deskins and this writer. The Laboratory outlines

are presented in the Appendix.
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The physical arrangement of the two laboratory rooms
was similar but not identical. Both classrooms were equipped
with individual work units for twenty students. 1In neither
laboratory were facilities excellent for conducting the
Instructor Demonstrations. The classrooms were equally
accessible to supply and storage rooms.

The Instructor Demonstration laboratories required ad-
vance preparation which was unnecessary for the Student
Demonstration and Individual laboratories. A graduate student
assisted in the advance preparation required for the Instructor
Demonstration sessions and class members shared in the re-
sponsibility of post-laboratory "clean-up".

On the nine occasions when the instructor performed a
demonstration in the Student-Instructor Demonstration
laboratories, class time was reduced from the usual two hour
period to approximately one to one and one-half hours.

Instructors--The two instructors, who shared egqually in

the lecture and laboratory instruction in FN 200 throughout
the study, had similar previous experience in teaching food
preparation courses. Pertinent factors in the academic
background of each instructor were as follows:

Instructor A - B.S. degree in Nutrition from Michigan
State University in 1951. M.S. degree in Nutri-
tion from the State University of Iowa in 1953.
Completion of a minor in Food Science as a
partial requirement for a Ph.D. degree at Michi-
gan State University.

Instructor B - B.S. degree in Food from Cornell Uni-
versity in 1951. M.S. degree in Foods from the
University of Wisconsin in 1953.
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Ekaminations--Two one-hour examinations, using objective

questions, were administered in the lecture portion of the
course each term. Although the examinations covered the same
areas of content each term, the questions differed. Each
term four fifteen- to twenty-minute laboratory quizzes were
given. The discussion questions used for the quizzes dif;
fered each term but covered identical areas of course content.
The same final examination was used throughout the study and
will be reported fully in the section of this chapter devoted
to instruments of measurement.

Additional Control Measures--To control all phases of

the study, other than the variables compared, the following
measures were observed:

1. At the first course meeting, students were informed
that they were participating in a study "aimed at
determining the most effective method for teaching
the course." This procedure was followed to allow
any student bias, related to being a participant
in the study, to be equally dispersed throughout
the groups. The specific nature of the study was
not described to students, but they were informed
that the methods being studied had been tested with
other classes and would not place any students in
a disadvantaged position in the course or in their
professional training.

2. The two instructors responsible for the laboratory
instruction shared equally, and in the same sequence,
in the preparation and delivery of course lectures.
Both instructors were closely related to the de-
velopment of the Student-Instructor Demonstration
Method of presenting the laboratory portion of
FN 200. They shared the responsibilities of develop-
ing the laboratory manuals, the quizzes and hour
examinations throughout the study.

3. Mimeographed course outlines and reading lists were
in identical sequence for the three terms of study.
These materials were distributed to students at the
first class meeting of each school term.
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4. The same textbook was used throughout the study.

5. The number of class meeting times per term was held
constant during the study.

6. Hour examinations and laboratory quizzes were given
at the same interval in the course each of the
three terms.

7. The same two foods laboratories and lecture room
were used.

8. Neither of the instructors participating in the
study was absent from a scheduled laboratory or
lecture meeting of the class.

9. Laboratories and lectures were held on the same days {
of the week throughout the study. The time of day
when lectures were held did differ each term (41pm,
1lam, 10am, fall, winter, spring respectively) .
Laboratories were held at either 10-12 noon or 2-4
pm.
10. The school terms studied were consecutive thus mini-
mizing differences in the sample that could have been
possible due to differences in University entrance
requirements.

11. An equal number of above and below median College
Qualification Test-Total score students were assigned
to each of the concurrently scheduled laboratories.
This procedure was intended to control any influence
the general ability level of the class may have had
on individual student performance in the course.

Instruments of Measurement

The instruments, described in this section, wére designed
and/or selected on the basis of the two hypotheses associated
with the study. A secondary, but very important, purpose
for the instruments was to provide the instructors who taught
FN 200 with a better understanding of the competence and
potential of the students as well as providing a partial

basis for evaluating their performance in the course.
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College Qualification Test (CQT)

Since 1957, the present form of the CQT (64) has been
administered to all freshmen and transfer students entering
Michigan State University as an indicator of general scholas-
tic ability. The 80-minute test measures verbal ability and
numerical reasoning as well as information from a broad
range of subject matter areas. The reliability of the test

is reported (65) to be in the mid 0.90's for the total score

and from the high 0.70's to the low 0.90's for the subtests.

The CQT-Total (CQT-T) scores are assumed to provide a more A
adequate estimate of student ability than grade point average due
to the variation in the class level of students comprising

the samples (686) .

FN 200 Pretest and Questionnaire

Theoretically, the most precise method of measuring the
achievement of a student during his enrollment in a course,
is to compare his scores on a single, highly reliable and
valid instrument at the beginning and completion of the
course. Smith and Tyler (67) support this theory with the
statement:

Practice effects of taking a test once will probably

not be a serious factor influencing the scores on a

second administration of the test several months later.
They did not support their theory with evidence from research
findings. Their theory was rejected in the study being re-

ported here for the following reasons:
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The ten-week period between pretest and final exami-
nation provided a very short interval for any prac-
tice effects from completing the pretest to be
eradicated uniformly among participating students.

The use of an identical final examination throughout
the study was considered a necessary control measure.
Possible communication between students concerning
the identical nature of the pretest and final exami-
nation could have lowered the "security" on the final
examination.

Smith and Tyler suggested (68) that a pretest should
be based on basic concepts and principles without
unduly discouraging the student with unfamiliar
terminology or formulation. The comprehension and
application 6f principles appropriate for use at the
completion of FN 200 may have discouraged or stimu-
lated some students. In either case, differences

may have resulted which were attributable to the pre-
test rather than the method of laboratory instruction.

The considerations important in the construction of the

FN 200 Pretest were:

1.

The questions should be based on principles of chem-
istry and food preparation considered to be of im-

portance in FN 200.

The pretest should be brief enough to administer at
the introductory lecture in the course and prior to
any formal course instruction.

The pretest should provide an estimate of students
knowledge of selected principles of chemistry and
food preparation at the onset of the course.

A nineteen-item multiple-choice pretest was constructed to

meet the above considerations. A copy of the FN 200 Pretest

and Questionnaire is available in the Appendix.

In addition to sampling the proficiency of students in

specific areas of chemistry and food preparation, the pre-

test was designed to serve as a supplementary means of intro-

ducing students to the nature of the course. The total class
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performance on the pretest provided the course instructors
with information concerning general areas of strengths and
weaknesses of student knowledge of selected principles of
food preparation and chemistry. The latter was useful in
selecting more appropriate levels of instruction for several
portions of the course.

The individual student scores on the pretest were not
studied or recorded until the final course grades for stu-
dents were submitted. This prevented instructor bias toward
students with high or low pretest scores.

The questionnaire portion of this instrument was con-
structed to obtain the following information from each
student enrolled in FN 200:

name of student

student number

grade level

specific college major

previous food preparation experience
The previous food preparation experience, indicated by stu-
dents completing the questionnaire, was difficult to evaluate.
The type and duration of experience in: high school, 4H-Club,
armed forces, restaurant, hotel, resort, as well as other
areas--for which the student was requested to list the
specific experience, was recorded. A student was classified
as having previous food preparation experience if he listed

one or more months of experience in any of the areas specified

above.
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Student Evaluation of FN 200

The two considerations in constructing the Student

Evaluation of FN 200 form were:

1. To provide an instrument for measuring student
attitude toward FN 200.

2. To provide one means of identifying strengths and
weaknesses in the course which have been useful in
the on-going re-evaluation of FN 200 course content.

To meet these objectives, a sixteen item rating scale
was constructed after examining several rating scale for-
mats (69,70,71). A copy of the evaluation form used in
this study is available in the Appendix. The instrument
also contained four "open-end" questions which were designed
to obtain specific comments from students concerning the
best liked and least liked portions of the course lecture
and laboratory.

Lehmann (72) encourages the use of student rating scales
of attitude toward a course as a method of evaluating in-
struction. Although he discusses several types of rating
scales, he indicates no preference for one format of con-
struction over the others he describes. The rationale for
measuring student attitude toward the course was discussed
earlier.

The Student Evaluation of FN 200 form was administered

to each laboratory group in the next to the last laboratory
session each term. The form was completed by students and
returned to a box in the laboratory at the end of the

laboratory period. The lesson presented concurrent to the
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completion of the evaluation form provided ample time for
this assignment.

Students were requested to express their true opinions
and not sign their names to the evaluation form. To make
possible a comparison of the responses of above and below
median ability students, students were requested to list a
code letter on their évaluation form. The name and code
letter of each student in a laboratory section was posted
for the class period when evaluation forms were filled out.
The following code was used:
above median CQT-T score students
below median CQT-T score students

students for whom CQT-T scores were
unavailable.

X
y
z

The possibility of a student attaching an incorrect code
letter to his evaluation form was considered less serious
than the bias which may have resulted by having the student

identify the appraisal form with his name.

FN 200 Final Examination

A 156 question, objective, comprehensive examination
was prepared by four members of The Foods and Nutrition
Department at Michigan State University. The four authors
were teaching FN 200 at the time they prepared the exami-
nation. This writer was not one of the authors of the
examination.

The examination was composed of fill-in-the-blank,

matching, and multiple-choice questions. The guestions were
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subjected to an item analysis for three school terms prior
to being used in this study. All questions demonstrating
a negative discriminating power were deleted or improved
during this pretesting period.

The content validity of a test refers to the adequacy
of its items, or parts, in sampling a specific domain of
content and behavior (73). The use of four specialists in
the area of foods instruction as authors of the FN 200 final
examination assisted in providing the test with content
validity. The breadth and depth of items comprising the
examination were determined independently by two instructors
familiar with the objectives and total content of the course.
These data are recorded in Table 2. With the exception of
the rather large number of questions dealing with leavening,
the distribution of questions for each area of course con-
tent reflects the emphasis given to each area in the body
of the course. The classification of questions according
to four levels of learning (knowledge, comprehension, appli-
cation and analysis) is thought by this author, to be repre-
sentative of levels of learning necessary for the achieve-
ment of the course objectives described in Chapter I. The
degree to which students have achieved the objectives of
the course should therefore be indicated by their scores on

the final examination.
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Table 2. Specifications of the FN 200 Final Examination

Numbers of Examination Questions

Course Content Knowl- Compre- Appli- Analy-

edge hension cation sis Total
Meat, Poultry, Fish 11 10 9 o) 30
Milk and Cheese 3 ) 1 0 9
Eggs 6 6 0 0 12
Baked Products 7 6 S 0 18
Leavening 12 4 2 0 18
Fats and Oils 7 6 4 1 18
Sugar 2 1 2 0 S
Starch 11 6 3 1 21
Fruits and Vegetables 9 S 1 1 16
Beverages 6 1 0 o) 7
Food Sanitation 0 0 1 0 1
Measuring 0 0 0 1 1
Total 74 50 28 4 156
Percent (47.4) (32.1) (47.9) (2.6) (100)

Summary

The posttest control-group design used in this study
has been described. Replication of this design was carried
out for two consecutive school terms on samples of FN 200
students. This chapter has also described the control
measures employed throughout the study as well as the pro-
cedures for assigning students to laboratories. Laboratories,
instructors, and instruments used for testing the hypotheses

of the study have also been described.






Chapter IV
RESULTS AND DISCUSSION

The testing of the hypotheses concerning the effective-
ness of two methods of laboratory instruction, as stated in
Chapter I, constituted the major purpose of this study.

The present chapter reports the methods used in testing
these hypotheses as well as the results of the tests and a
discussion of these results. Preliminary results, describ-

ing the student sample and instruments used, are also pre-

sented and discussed.

Preliminary Results

Sample

For the duration of the study, records were kept of
each of the 88 students comprising the samples. The follow-
ing information was recorded for each student on separate
pages of a bound notebook:

Name

Student Number

CQT-T Score

FN 200 Pretest Score

FN 200 Final Examination Score
Specific Major

Previous Food Preparation Experience
Sex

Terms of Enrollment

33
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FN 200 Laboratory Section

Name of Laboratory Instructor

Class Level

Grades in the Following Courses Taken at Michigan

State University:

American Thought and Language (ATL 111, 112,

Naturi%sécience (Ns 181, 182, 183

Introductory Chemistry (Cem 101, 102, 103)
Some characteristics of the student samples are recorded in
Table 3. The randomization procedures used appear to have
been effective in attaining an equitable distribution of
college majors, sex, students with previous food preparation
experience. The differences in mean grade point averages for
the two groups in the selected courses must be attributable
to chance factors.

There was a higher proportion of senior class level
students in the fall term group than in the winter-spring
term group (16 vs. 4). This may be explained, in part, by
the fact that FN 200 is a prerequisite for a second foods
course for the large majority of students enrolling in the
former. If a student reached senior classification prior
to enrolling in FN 200, it would simply be a case of good
schedule planning to complete this course early in the
senior year. The close, positive correlation between major
and sex may be explained by the predominance of female stu-

dents in Home Economics and the predominance of male students

in Business Administration.
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Instruments

Each of the following instruments has been described in
Chapter III. The function of the following portion of this
chapter is to report the results of tests the data collected
from the instruments were subjected to, as well as the gross
results obtained by administering the instruments to the

student samples.

College Qualification Test-Total Score (CQT-T)

Median and range CQT-T scores for the four groups of
students, for which scores were available (N = 104), are
presented in Table 4.

Table 4. Medians and Ranges of CQT-T Scores of the Four
Groups from Which the Student Samples Were

Selected in a Study of Two Methods of Laboratory
Instruction in FN 200.

Number of CQT-T Scores
Term Time Students Median Range
Fall, 1963 10-12 noon 29 134 97-175
Fall, 1963 2~4 pm 29 136 . 88-167
Winter, 1964 10-12 noon 21 139 94-165
Spring, 1964 10-12 noon 25 133 99-163
Total 104

The median scores appear to be homogeneous although no
statistical procedure was used to verify this observation.
When the median CQT-T scores for FN 200 students were com-

pared to the fiftieth percentile scores (74) of the tctal
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freshmen classes of which the majority of these students

were members, these FN 200 students appeared to have slightly
higher numerical scores than the students with whom they
entered the University. The samples of FN 200 students were
potentially as "able" as the students comprising the total
freshmen classes with whom they entered the University when
CQT-T scores were used as criterion.

The means and standard deviations of the CQT-T scores
of the student samples of 88, randomly drawn from the group
of 104, are recorded in Table 5. Although the numerical
differences are slight, and presumably due entirely to the
randomization procedure used, it is interesting to note
that slightly more able students may have been drawn into
the Student-Instructor Demonstration Laboratories, fall
term, 1963 while the reverse situation took place during
winter-spring terms, 1964. When the method of laboratory
instruction is disregarded, it appears that the sample of
students spring term may have been slightly more able than
students studied fall and winter terms.

One facet of this study was observing any differences
in student performance and attitude toward FN 200 attribute
able to the potential ability of students as indicated by
their CQT-T scores. The means and standard deviations of
the students classified as above or below median ability
(using CQT-T scores as criterion) are recorded in Table 6.

From these data, the groups of students studied spring term
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Table 5. Means and Standard Deviations of CQT-T Scores of
the Student Samples Studied

Method of School Number of CQT-T Scores
Instruction Term Students Mean S.D.
Student- Fall 24 137.4 18.78
Instructor
Demonstration Winter-
Spring 20 131.9 18.23
Total 44 134.6 18.34
Individual Fall 24 128.7 19.97
Winter-
Spring 20 137.6 19.03
Total 44 133.1 19.85
Total Both Fall 48 133.1 19.41
Methods
Winter 20 133.1 19.44
Spring 20 136.1 12.90
Total 88 133.9 19.20

appear to be more homogeneous than the groups studied fall

and winter terms.

FN 200 Pretest and Questionnaire

A frequency distribution of student scores on the EN 200
Pretest are presented in Table 7. In the original design of
the study, this writer postulated that the performance of
students on a pretest, given prior to any formal instruction

in the course, would measure their knowledge of selected
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Table 7. Frequency Distribution of FN 200 Pretest Scores

Score Number of Students
14 1
13 6
12 10
1.4 9
10 9
9 A
8 11
i 14
6 8
5 7
4 8
3 0o 1
2 1
4 1
Total 102
Mean 8.42
Standard Deviation 2.79

Reliability (Kuder-Richardson #20) = 0.54

principles of chemistry and food preparation at the onset
of the course. It was assumed that high or low pretest
scores would correlate with high or low final examination
scores and that pretest scores could, therefore, serve as
a control variable in the statistical analysis. When the
pretest and final examination scores were compared by
Pearson's Product Moment Coefficient of Linear Correlation
(75), a correlation of 0.19 was found between the two
tests. A further study of the pretest revealed a reli-

ability (Kuder-Richardson #20) of 0.54 while the reliability
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of the final examination [Cronbach (76), Coefficient Alphal
was 0.88. The relatively low reliability of the pretest
and the low correlation between the tests indicated that
using the pretest scores as a control variable in the final
examination analysis would be pointless. The’main function
of the pretest throughout the study was as an indicator of
students' proficiency in selected principles thought to be
of importance in food preparation.

The questionnaire attached to the pretest provided
the major portion of information, reported on Table 3,
concerning selected characteristics of the student sample.

These data have been discussed earlier in Chapter 4.

Student Evaluation of FN 200

A group of 99 students, from the total of 104 students
for which CQT-T scores Qere available, submitted evaluation
forms. Evaluation forms were randomly eliminated from
larger laboratory sections to provide an equal number of
evaluations from each laboratory group for a given statisti-
cal test.

The sixteen questions which formed the rating scale
portion of the instrument were graded'to determine a
numerical score for each evaluation form. The four cate-
gories provided for responding to the rating scale items

were weighted as follows:



42

Category Marked Points Awarded

Greatly
Moderately
Little
None

EENEST'S

The reliability (77) of the rating scale was calcu-
lated to be 0.88, indicating that the scale was consistent
in its measurement. The mean score for the evaluation was
51.8 with a range of scores from 30-61 (out of a possible
range of 16-64). A frequency distribution of student
scores on the evaluation form rating scale is presented in
Table 8.

The content validity is evaluated as satisfactory by
this writer because the items on the rating scale are di-
rectly related to the specific objectives outlined for

FN 200. A copy of the Student Evaluation of FN 200 form

will be found in the Appendix. The four open-end questions,
which formed a portion of the questionnaire, will be dis-

cussed later.

FN 200 Final Examination

The 104 examination papers, of all students for whom
CQT-T scores were available, were subjected to a test of
reliability formulated by Cronbach (78). The computed
reliability was 0.88. Anastasi (79) stresses the fact
that any reliability coefficient derived from a single
administration of a single form of a test is more precisely

designated as a coefficient of internal consistency.
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Table 8. Frequency Distribution of Student Evaluation of
FN 200 Scores (N = 88)

Score Range Number of Students
60-64 i
55-59 26
50-54 39
45-49 15
40-44 S
35-39 0
30-34 2
Mean 51.8
Standard Deviation 5.08

Reliability (Coefficient Alpha) 0.88

A reliability coefficient of 0.88 indicates that the final
examination used in this study was consistent in its measure-
ment.

Feldt (80) reports the most valid method for conducting
an item analysis consists of selecting the examination papers
having the highest 27% and the papers having the lowest 27%
of the scores and analyzing them using a procedure described
by Truman (81). This procedure was followed. The mean
percentage of correct responses by both high and low groups
was used to determine the difficulty level for each question
(82) . The discrimination index for each question was de-
termined by using Flanagan's Coefficient Table (83). The
frequency distributions of item difficulty and discrimination

will be found respectively in Tables 9 and 10.
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Table 9. Distribution of Item Difficulty for the FN 200
Final Examination

Percentage of Students Number of
Answering Correctly Items
90-100 36
80-89 43
70-79 28
60-69 49
50-59 14
40-49 6
30-39 6
20-29 4
Total 156
Mean 74.98

Table 10. Distribution of Item Discrimination Indices
for the FN 200 Final Examination

Discrimination Index® Number of Items
.70-.79 2
.60-.69 10
.50-.59 14
.40- .49 24
.30-.39 31
.20-.29 21
.10-.19 26

0-.09 )
-.01- -.10 3
=il =r20 5
-.31- -.40 al

Total 156
Mean 0.29

aComputed from Flanagan's Coefficient Table in Walker,
H. M. and J. Lev Statistical Inference. New York: Holt
Rinehart and Winston (1953) Table XIII, pp. 472-73.
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The mean difficulty level for items used on the final
examination was 74.98% correct responses. Saupe (84)
reported that items with a difficulty level of fifty percent
are more precise than items of a higher or lower difficulty
level in estimating the relative standing on the character-
istics tested. The high reliability coefficient (0.88)

for FN 200 Final Examination would indicate that, in spite

of questions which were comparatively easy for students to
answer correctly, the test was consistent in its measure-
ment .

Tolerance of the instrument for a rather high proportion
of "easy" questions, without a consequent loss of reliability,
may be directly related to the large number of items used.

The mean index of discrimination for the items on the
final examination was 0.29, with 65.4% of the items having
an index above 0.19. 1In a discussion of the discrimination
indices of test items, Ebel (85) has proposed the following

classification:

Index of Discrimination Item Evaluation

0.40 and greater very good

0.30-0.39 reasonably good but
subject to improvement

0.20-0.29 marginal items

below 0.19 poor items

Ebel also suggests that if low discrimination items are not
due to technical weaknesses, and if there are good reasons
for including them, they may be used. 1In future revisions

of the FN 200 Final Examination, the number of questions
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with a discrimination index of under 0.19 obviously must
be re-evaluated. However, their low discrimination indices
did not seriously detract from the reliability of the test.
A frequency distribution of FN 200 Final Examination
scores is reported in Table 11. The mean score of the
student samples on the examination was 267.3 (77.02% cor-
rect). Scores ranged from 200 to 314. The highest possible
score on the instrument was 347.

Table 11. Frequency Distribution of FN 200 Final Examination
Scores (N = 88) .

Interval Number of
Score Students
311-320 1
301-310 )
291-300 4
281-290 12
271-280 18
261-270 16
251-260 10
241-250 4:2
231-240 i
221-230 2
211-220 0
200-210 1
Total 88
Mean 267.3
Standard Deviation 21.1

Reliability (Coefficient Alpha) 0.88

Although the validity of FN 200 final examination can-

not be expressed in terms as tangible as its reliability,
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its content validity was considered satisfactory for three
reasons. First, the examination represented the combined
efforts and judgment of‘four specialists in the area of
teaching college food preparation courses. Second, the
examination was pretested and revised for three school
terms prior to its use in the study to eliminate negatively
discriminating and/or ambiguous questions, as described in
Chapter 3. The third support for evaluating the content
validity of the examination as satisfactory is reflected

in its specifications as summarized in Table 2. The classi-
fication of the examination questions has been discussed in

Chapter 3.

Statistical Tests Employed

The hypotheses, concerning differences in learning out-
comes associated with methods of laboratory instruction,
were tested by means of an analysis of variance factorial
design (86). A five percent (0.05) critical region was used
in testing each hypothesis. The assumption necessary for
the use of the analysis of variance technique [normal
population with equal variance (87)] was thought to be valid.
The randomizing procedure presumably produced groups of
equivalent normalcy. The "F__ " test (88), designed to
determine whether equivalence of variance between groups
exists, was employed. Results of this test indicated that,

at the five percent level of significance, the groups were

equivalent in variance.
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The First Hypothesis of the Study was:

A "Student-Instructor Demonstration Method" is at

least as effective as an "Individual Method" of

laboratory instruction in achieving ccmmon course

objectives in a beginning foods preparation course

for students of both above and below median general

ability.

Indication of achievement of common course objectives was
determined by the scores of students on the FN 200 Final
Examination. Students were classified as above or below
median in ability, on the basis of their CQT-T scores, in
relation to the median score for their comparison group.
An analysis of variance of the final examination scores
was completed for the fall term samples. These data are
reported in Table 12. The analysis of variance data for
the winter-spring term samples are reported in Table 13.
The results of these statistical tests indicate no signifi-
cant differences in student achievement in FN 200 as a
result of the two methods of laboratory instruction em-
ployed.

The lack of significant difference in final examination
scores among students of above and below median ability fall
term (Table 12) was unexpected. Although the randomization
procedure could be expected to disperse the above and below
median students equitably throughout the groups, the small
number of students in each group may have resulted in a less
than equitable distribution. This may account for the lack
of significant differences in final examination scores

among the above and below ability students fall term.
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Table 12. Analysis of Variance of FN 200 Final Examination
Scores as Influenced by Time of Day, Ability Level,
Method of Instruction and Instructor. Fall Term
1963

Degrees of Sum of Mean F &

Source Freedom Squares Square Ratio F.95

Ability 2 867.00 867.00 1.469 N.S.b

Time 1 0.09 0.09 < 1.00 N.S

Instructor 1. 341.34 341.34 < 1.00 N.S

Method al 850.09 850.09 1.440 N.s.

Ability x Time 1 396.74 396,74 < 1.00 N.S.

Ability x Instructor 1 1.33 1.33 < 1.00 N.S.

Ability x Method 1 1140.75 1140.75 1.907 N.s.

Within (error) 40 23614.33 590.36

Total 47 27211.67 t

ap (1,40) = 4.08

.95 & e

bN.S. = Not significant (5% level)

Table 13. Analysis of Variance of FN 200 Final Examination
Scores as Influenced by Ability Level, School Term
and Method of Instruction - Instructor. Winter
and Spring Terms, 1964

Degrees of Sum of Mean F &

Source Freedom Squares Square Ratio F.95

Ability 4 2608.22 2608.22 10.68 S.

Term 1 13.22 13,227, < 15002 N S8

Method-Instructor 1 15522 1%5.22° <:1.00: :N.S.

Ability x Term 1 172.23 172.23 < 1.00 N.s.

Ability x Method-

Instructor 1 442.23 442.23 1.81 N.s.

Method-Instructor x

Term & 308.03 308.03 1.26 N.S.

Ability x Term x

Method-Instructor 1 70.22 70.22 < 1.00 N.s.

Within (error) 32 7817.60 244.30

Total 39 11444.97

BF g5 (1,30) = 4.17

Ps "= significantly different (5% level)

°N.S. = Not significant (5% level)
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Group means of the final examination scores, for the
samples studied fall term, are recorded in Table 14.
Similar data for the samples studied winter-spring terms,
1964 are recorded in Table 15. There was a slight numerical
superiority in total examination scores for the laboratory
sections instructed by the Student-Instructor Demonstration
method, fall term, 1963. Any difference, attributable to
teaching method, during winter and spring terms, 1964 appear
numerically negligible. Determining whether observed numeri-
cal differences were due to method or the student samples
was impossible. However, numerical differences were not
significant when these data were subjected to the analysis

of variance technique (Tables 12 and 13).

The Second Hypotheses of the Study was:

Student attitudes toward a "Student-Instructor Demon-
stration Method" are at least as favorable as are
student attitudes toward an "Individual Method" of
instruction in the laboratory portion of a beginning
food preparation course.

Student scores on the rating scale portion of the Student

Evaluation of FN 200 were used as indicators of student atti-

tude toward the course. An analysis of variance of these
scores was completed for the fall term samples and is re-
ported in Table 16. The analysis of variance of the evalu-
ation scores for the winter-spring term samples are reported
in Table 17. The results of the statistical tests employed
indicate no significant differences in student attitude
toward FN 200 as a result of the method of laboratory in-

struction employed.
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Table 14. The Means of the FN 200 Final Examination Scores

for the Student Samples Studied Fall Term, 1963
Method of Above Median Below Median
Instruction Students Students Total
Instructor Student-
Instructor
Demonstration -~
(A.M.) 268.2(6) 274.8(6) 271.5(12
Individual
(P.M.) 275.2(6) 250.8(6) 263.0(12
Total 271.7(12) 262.8(12) 267.2(24)
Instructor Student-
B Instructor
Demonstration
(P.M.) 268.2(6) 264.0(6) 266.1(12
Individual
(A.M.) 263.8(6) 251.7(6) 257.8(12
Total 266.0(12) 257.8(12) 261.9(24)
Sub-Totals A.M. 267.0(12) 263.2(12) 265.1(24)
P.M. 271.7(12) 257.4(12) 264.5(24)
Student-
Instructor
Demonstration 268.2(12) 269.4(12) 268.8(24)
Individual 269.5(12) 251.2(12) 260.3(24
Grand Total 268.9(24) 260.3(24) 264.6(48

2Numbers in parentheses indicate the number of student scores

comprising the mean.
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Table 15. The Means of the FN 200 Final Examination Scores
for the Student Samples Studied Winter and Spring
Terms, 1964

Method of School Above Median Below Median
Instruction Term Students Students Total
Student- Winter 279.6(5)® 263.6(5) 271.6(10)
Instructor
Demonstration Spring 282.0(5) 252.4(5) 267.2(10
(Instructor A)
Total 280.8(10) 258.0(10) 269.4(20)
Individual Winter 271.2(5) 263.2(5) 267.2(10
(Instructor B)
Spring 279.4(5) 268.4(5) 273.9(10)
Total 275,310} 265.8(10)  270.0(20)
Total Winter 275.4(10) 263.4(10) 269.4(20)
Spring 280.7(10) 260.4(10) 270.5(20)
Total 278.1(20) 261.9(20) 270.0(40)

@Numbers in parentheses indicate the number of student scores

comprising the

mean.

Group means of the rating scale scores for the fall term

and winter-spring

19 respectively.

Individual Method

Individual Method

The two lower mean scores (Table 18,

of Instruction,

of Instruction,

Instructor A,

Instructor B) were,

term samples are presented in Table 18 and

and Table 19,

in

each case, the result of a single low score rather than a

group tendency.
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Table 16. Analysis of Variance of Rating Scale Scores for the
Student Evaluation of FN 200 Form, Fall Term, 1963

Degrees of Sums of Mean F -
Source Freedom Squares Square Ratio F.95
Ability 1 46.06  46.06 2.270 N.s.P
Time 1 42.23 42.23 2.081 N.S.
Instructor 4. 17.35 1.7-.35 & 1500 N.S.
Method 1 46.06 46.06 2.270 N.S.
Ability x Time 1 12.96 12.96 < 1.00 N.S.
Ability x Instructor 1 49.19 49.19 2.424 N.S.
Ability x Method 41 62.98 62.98 3.104 N.S.
Within (error) 40 811.52 20.29
Total 47 1088.35
aF (1,40) = 4.08

.95

Py.s. = Not significant (5% level)

Table 17. Analysis of Variance of Rating Scale Scores for the
Student Evaluation of FN 200 Form, Winter-Spring
Terms, 1964

Degrees of Sum of Mean F &
Source Freedom Squares Square Ratio F.QS
Ability 1 0.02 0.02 < 1.0  N.s.?
Term d 0.22 0.22 < 1.0 N.S.
Method-Instructor 1 30.62 30.62 1.03 N.S.
Ability x Term 1 42.03 42.03 1.41 N.S.
Ability x Method-

Instructor 1 11.03 11.03 < 1.0 N.S.
Term x Method 1 15.63 15.63 < 1.0 N.S.
Ability x Term x

Method-Instructor 1 24.02 24.02 < 1.0 N.S.
Within (error) 32 950.9 29.72
Total 39 1074.37
3F gc (1,30) = 4.17

.95 . °
b,

N.S. = Not significant (5% level
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Table 18. The Means of the Rating Scale Scores for the
Student Evaluation of FN 200 Form for the Student
Samples Studied Fall Term, 1963

Method of Above Median Below Median
Instruction Students Students Total

Instructor Student-

A Instructor
Demonstration 5
(A.M.) 51.6(6) 52.3(6) 51.9(12)
Individual
(p.M.) 44.5(6) 51.8(6) 48.1(12)
Total 48.1(12) 52.1(12) 50.1(24)

Instructor Student-

B Instructor
Demonstration
(P.M.) 52.0(6) 50.6(6) 51.3(12)
Individual
(A.M.) 50.6(6) 51.8(6) 51.2(12)
Total 51.3(12) 51.2(12) 51.2(24)
Sub-Totals A.M. 51.1(12) 52.0(12) 51.5(24)
P.M. 48.2(12) 51.2(12) 49.7(24)
Student-
Instructor
Demonstration  51.8(12) 51.4(12) 51.6(24
Individual 47.5(12) 51.8(12) 49.6(24
Grand Total 49.7(24) 51.6(24) 50.6(48)

2Numbers in parentheses indicate the number of student scores
comprising the mean.
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Table 19. The Means of the Rating Scale Scores for the
Student Evaluation of FN 200 Form for the Student
Samples Studied Winter and Spring Terms, 1964

Method of School Above Median Below Median
Instruction Term Students Students Total
Student- Winter 52.4(5)% 54.0(5) 53.2(10)
Instructor
Demonstration  Spring 54.0(5) 54.6(5) 54.3(10)
(Instructor A)
Total 53.2(10) 54.3(10) 53.7(20)
Individual Winter 51.4(5) 54.0(5) 52.7(10)
(Instructor B) |
Spring 53.6(5) 49.0(5) 51.3(10)
Total 52.5(10) 51.5(10) 52.0(20)
Total Winter 51.9(10) 54.0(10) 52.9(20)
Spring 53.8(10) 51.8(10) 52.8(20)
Total 52.8(20) 52.9(20) 52.8(40)

2Numbers in parentheses indicate the number of student scores
comprising the mean.

"Open-End" Questions on the Student
Evaluation of FN 200 Form

The responses to the four "open-end" questions on the

Student Evaluation of FN 200 form are summarized in Table 20.

The responses to the "open-end" questions indicate little

difference attributable to method of laboratory instruction.
There does appear to be a discrepancy of "no response"

to the questions which dealt with what the students liked

most and least about laboratory. A total of twenty-one
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students taught by the Individual method of Instruction did
not respond, or listed "nothing" or its equivalent, to

these questions compared with eight students taught by the
Student-Instructor Demonstration method of laboratory in-
struction. One of the twenty-one "no responses" by students
in the former group was in answer to the question: "The one
thing I liked most about laboratory was?" The other twenty
"no responses" by students taught by the Individual method,
as well as the eight "no responses" by students taught by

the Student-Instructor method, were in answer to the question:
"The one thing I liked least about laboratory was?" It might
be inferred from the latter response that the students could
think of nothing they disliked about laboratory.

"Lack of adequate discussion time" and "washing dishes"
were the most frequently mentioned responses to: "The one
thing I liked least about laboratory" by students taught by
both laboratory methods. Reference was infrequently made,
to the instructor demonstrations, by the students when dis-
cussing either the most or least liked part of their labora-
tory experience.

There appears to be a definite lack of a more positive
attitude, attributable to method of laboratory instruction,
on the part of groups instructed by either of the two methods
of laboratory instruction. This observation supports the
results of statistical analyses on the rating scale portion

of the Student Evaluation of FN 200 form.
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Student Samples

A summary of pertinent data concerning the student
samples is presented in Table 21. The CQT-T mean scores
were numerically higher for the student sample taught by
the Student-Instructor Demonstration method of laboratory
instruction fall term, 1963 and lower for the sample taught
by this method winter-spring, 1964 than were the mean scores
for students taught by the Individual method. The lowest
CQT-T mean score, reported for fall term students taught
by the Individual method, may partially account for their
numerically lowest FN 200 final examination mean score.

The differences between the CQT-T means of above and
below median ability students in a given laboratory section
fluctuated (Table 6). In addition, there appeared to be
less variance.among the group taught by the Student-
Instructor Demonstration method spring term with 21.2 CQT-T
score points differentiating the above and below median
averages that term. There were 42.0 points difference
between the above and below median averages in the laboratory
section taught by the Individual method winter term. This
observation supports the premise that the randomization
procedure among small groups may not have resulted in an
equitable distribution of ability levels among the groups

studied.

Pretest
It may be noted, in Table 21, that the mean pretest

scores for students randomly assigned to the Individual
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method of laboratory instruction were numerically higher
than the mean scores for students assigned to the Student-
Instructor Demonstration method of laboratory instruction.
These data suggest that, throughout the study, students
assigned to the Student-Instructor Demonstration method of
laboratory instruction may have had less knowledge of
measures tested by the pretest than students randomly
assigned to the Individual method of laboratory instruction.
Numerical differences in mean pretest scores between
the two methods of laboratory instruction did not appear
to be paralleled by differences in previous food preparation
experience or in differences in grade point averages (Table 3).
These numerical differences suggest that students taught by
the Student-Instructor Demonstration method, for reasons not
known, had less knowledge about selected principles of
chemistry and food preparation at the onset of the course
than did their counterparts taught by the Individual method
of laboratory instruction. The low correlation (0.19) between
the pretest and final examination scores for the samples of
students suggest that any differences in performance on the
final examination, attributable to a slightly higher pretest
score, were not likely to be responsible for differences

noted in final examination scores.

Summary

This chapter has presented the results of the statistical

tests of the two hypotheses concerning the effectiveness of
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two methods of laboratory instruction in a beginning food
preparation course. Descriptive characteristics of the
measuring instruments and student samples were also pre-
sented.

Hypothesis one, dealing with student achievement on

the FN 200 Final Examination, indicated no significant dif-

ferences, attributable to teaching method, under the con-
ditions of the test. From these results it may be inferred
that the Student-Instructor Demonstration method of labora-
tory instruction is as effective as the Individual method,
as measured by students' achievement on the FN 200 Final
Examination.

Hypothesis two, concérning student attitude toward
FN 200, indicated no significant differences under the con-
dition of the test. From these results it may be inferred
that the Student-Instructor Demonstration method of labora-
tory instruction is as effective as the Individual method
in producing favorable attitude toward the course among

student samples studied.



Chapter Vv

SUMMARY AND CONCLUSIONS

The study described in this dissertation was designed
to evaluate the effectiveness of an experimental approach
(student-Instructor Demonstration) to the laboratory in-
struction in a beginning food preparation course. Studies,
appraising the effectiveness of instruction, especially in
courses heavily weighted with laboratory time, are in need

of careful evaluation.

The Specific Hypotheses Investigated

The two hypotheses tested in conjunction with this study
are stated explicitly in Chapter I. The first hypothesis
concerned the achievement of students of above and below
median ability when subjected to two methods of laboratory
instruction. The statistical tests and numerical data
indicate no significant difference attributable to method
of instruction or other factors investigated with the ex-
ception of ability level in the winter-spring, 1964 samples.
The second hypothesis dealt with the attitude of students
toward their experience in FN 200 as influenced by method
of laboratory instruction. Again, no significant differences
attributable to method of instruction or other factors
investigated were observed.

62
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Under the conditions of the study, there were no indi-
cations that the Individual method of laboratory instruction
was superior to the Student-Instructor Demonstration method.
These conclusions are based on the outcome of the students'
achievement on the FN 200 Final Examination and the students'
attitude toward the course as measured by the rating scale

in the Student Evaluation of FN 200 form.

The Method of the Study

Students were stratified on the basis of their CQT-T
scores, then randomly assigned to two concurrently scheduled
laboratory sections. The method of laboratory instruction
and assignment of instructor were determined randomly for
the groups of students participating in the study fall term,
1963. The instructor and teaching method used for the
student groups studied winter and spring terms, 1964 were
established to replicate the fall term design.

A total group of 104 students originally qualified for
the study. Students from the larger laboratory sections
were randomly excluded from the study to produce samples of
equal numbers for statistical analyses. The final samples
studied totaled 88 students.

Two instructors, with equivalent experience in teaching
food preparation courses, shared equally in the lecture and
laboratory instruction in the course throughout the study.

The instructors had worked together prior to the study to
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pretest and establish suitable laboratory experiences for
both Student-Instructor Demonstration and Individual labora-
tory instruction groups.

The CQT-T scores were used to determine the classifi-
cation of the student samples as above or below median in
general ability. The FN 200 Pretest and Questionnaire pro-
vided pertinent data concerning the non-numerical character-
istics of the samples studied as well as a slight indication
of proficiency in areas related to food preparation at the

onset of the course. The Student Evaluation of FN 200 form

was used as a measure of student attitude toward the course.
The FN 200 Final Examination was employed as the measure of

student achievement at the completion of the course.

Limitations of the Study

The FN 200 Final Examination was not designed to

measure the course objectives specifically associated with

the laboratory portion of FN 200. It is possible that the

lecture material in the course related more closely to the

items on the final examination than did the laboratory

portion of the course. The development and use of a reliable

and valid laboratory practical examination might measure the

outcome of the students laboratory experience more precisely.
The FN 200 Pretest, as previously discussed, appeared

to relate poorly to the performance of students in FN 200.

A more adequately designed pretest may provide a more precise

teaching and experimental tool.
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Larger numbers of students in each group studied would

provide a more favorable situation for the effective opera-

tion of the randomization procedure described earlier. The

procedure:-would have a better opportunity to produce a

truly equitable distribution of student characteristics.

General Conclusions

In general, this study was an attempt to gain a better

understanding of the effectiveness of the laboratory portion

of a beginning food preparation course. The intent of this

study was to weigh carefully any attributes of an alternate

approach to the instruction against the effectiveness of a

traditional method of instruction. The following general

conclusions appear to be justified:

1.

The Student-Instructor Demonstration method of in-
struction was as effective as the Individual method
in student achievement, when compared statistically,
using student scores on the FN 200 Final Exami-
nation as criterion.

The Student-Instructor Demonstration method of in-
struction was as effective as the Individual method
in producing a favorable attitude toward FN 200,
when compared statistically, using student scores
on the Student Evaluation of FN 200 form as
criterion.

Recommendations for Future Study

The design of this study did not provide for an evalu-

ation of the comparative effectiveness of the Student vs.

the Instructor demonstrations. It may be possible that

varying

the distribution of these two demonstration techniques
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could produce results quite different from those observed
in this study.

The development of a pretest, which demonstrated a
stronger relationship to the students' "readiness" for work
in FN 200 could make possible a stratification of students
in future studies, which might provide more precise statisti-
cal testing than stratification according to CQT-T scores.

This study was initiated in a fashion far too naive.

A future study might simply attempt to establish the
relationship between course objectives, course content and
course evaluation procedures. This would, in itself, be

no small task.

General Discussion

It is pertinent to compare the results of this study
with those reported by others who have studied the effective-
ness of methods of instruction at the college level. When
individual laboratory and teacher-demonstration (lecture-
demonstration) laboratory methods of instruction have been
compared in recent studies in science courses (89,90,91,92),
no significant differences have been reported between the
two methods of instruction on the basis of the criteria
used.

It is interesting to contemplate the possible reasons
for the lack of significant differences in measured student

traits even when such different approaches to teaching, as
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the traditional laboratory vs. a single term paper, were
compared (93). If real differences, attributable solely to
method of instruction, do exist, it may be possible that
suitable instruments for their measurement have not yet been
developed. It is also possible that the method of instruction
has only a minor influence on outcome of students' experience
in a course. Verification of the latter postulation would
indicate that the method of instruction could be freely
alternated to meet the interest of the course instructor or
needs resulting from expanding student populations.

Most basic to the determination of the climate most
effective for learning, is the need for a precise understand-
ing of the learning process itself. This need, for under-
standing the learning process, is as basic to educational
practice as is the working knowledge of intermediary metabol-

ism to an understanding of the function of nutrients.
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APPENDIX A

FN 200--Food Preparation

Fall Term,

1963

Laboratory Outline I

Date Experiment Reading Assignment Quiz
Fri. Sept. 27 Food Measurement Text pp. 74-94
and Scoring Handbook of Food Prepa-
ration p. 18
Mon. Sept. 30 Crystallization Text pp. 475-486
Wed. Oct. 2 Vegetables I Text pp. 229-246
Fri. Oct. 4 Vegetables II
Mon. Oct. 7 Fruits
Wed. Oct. 9 salads X
Fris.Octy. 14 :Starech I Text pp. 516-529
pp. 597-600
Mon. Oct. 14 Starch II
Wed. Oct. 16 Effect of Heat
on Protein X
Fri. Oct. 18 Eggs I Text pp. 357-360
Mon. Oct. 21 Eggs II
Wed. Oct. 23 Gelatin Text pp. 428-432
Fri. Oct. 25 Foams I Text pp. 360-367
Mon. Oct. 28 Foams II Text pp. 314-321
Wed. Oct. 30 Milk Cookery Text pp. 309-314
Fri. Nov. 1 Cheese Text pp. 321-328
Mon. Nov. 4 Meat, Poultry,Fish

dry heat cookery

75

Text pp. 402-416






76

Date Experiment Reading Assignment Quiz

Wed. Nov. 6 Meat,Poultry,Fish
moist heat cookery Text pp. 416-428

Fri. Nov. 8 Baked Products
gluten development X

Mon. Nov. 11 Baked Products
function of ingre- Text pp. 543-545,

dients 556-557
Wed. Nov. 13 Baked Products Text pp. 557-562,
manipulation 601-602

Fri. Nov. 15 Baked Products
steam leavening

Mon. Nov. 18 Baked Products
air leavening

Wed. Nov. 20 Baked Products Text pp. 595-596
CO> leavening 603-613
(chemical)

Fri. Nov. 22 Baked Products Text pp. 583-594
CO2 leavening
(yeast)

Mon. Nov. 25 Fats--shortening
power Text pp. 554-556

Wed. Nov. 27 Special Assignment
Fri. Nov. 29 Holiday

Mon. Dec. 2 Fats--emulsions
+ shortening power X

Wed. Dec. 4 Fats--deep fat
cookery

Fri. Dec. 6 Laboratory Final Exam

*
Classes cancelled (President Kennedy's Funeral)
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APPENDIX C

FN 200
Pretest and Questionnaire
III-B

Introductory Note: The primary purpose of this pretest is

to help your instructors determine which
subject matter areas planned for FN 200
may need special emphasis for the mem-
bers of your class. RESULTS OF THIS TEST
WILL NOT BE USED IN THE DETERMINATION OF
YOUR FINAL GRADE IN THE COURSE.

Directions: In each of the following multiple-choice

questions there is only one correct answer
listed. Record your answers on the scor-

ing sheet provided. If you are not sure
or do not know the answer to a specific
question, indicate it by marking number 5

(Do Not Know) on your scoring sheet. Be

sure to record only one answer for each
question. When you have completed the

test, check your scoring sheet to be sure

you have recorded a total of 19 answers.

The commercial process used for converting edible oils
into solid fats is known as:

1. Hydrogenation

2. Oxidation

3. Hydrolysis

4. saponification

5. Do not know.

Which of the following is an example of a disaccharide
1. Glucose
2. Cellulose
3. Galactose
4. Sucrose
5. Do not know.

When organic acids combine with glycerol to form glycerol
esters, the resulting product is generally referred to as:
1. A starch or sugar
2. A fat or oil
3. A protein
4. An amino acid
5. Do not know.

80
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4. An example of a material composed largely of polyhydroxy
aldehyde and ketone molecules is:
1. Vitamin A

2.
3.
4.
S.

Sugar
Butter
Amino Acid
Do not know.

5. The term "pH" is used to express:

Specific gravity
Hydrolysis

Ions in solution
Acidity and alkalinity
Do not know.

6. A Centigrade temperature measurement may be easily con-
verted to its Fahrenheit equivalent by the following
formula: =

1. (9/5 x ¢) - 32
2. (5/9 x o¢) - 32
3. (9/5 x _C) + 32
4. (5/9 x %) + 32
5. Do not know.

~

To reduce cooking losses (shrinkage) in meat, poultry or

fish which of the following is an advisable procedure?

1. Cook at a low temperature for a long time
2. Cook at a high temperature for a long time
3. Cook by charcoal broiling
4. Cook in a pressure saucepan
5. Do not know.
8. A rib roast that has a round purple stamp on the exterior
fat stating (in part) "Inspected and Passed" indicates:
1. The animal that produced the roast was healthy at
the time of slaughter
2. The roast has been inspected by the local Board of
Health
3. The roast is of U. S. Prime Grade
4. The roast should be cooked by a moist heat method
(such as stewing)
5. Do not know.

9. A basic factor to consider when choosing a cooking method

for a

piece of meat, poultry or fish is:

The type of bone present in the cut

The type of connective tissue present in the cut
The type of fat present in the cut

Whether the cut is fresh or frozen, then thawed
Do not know. )







10.

11.

1z.

13.

14.

15.
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Which one of the following foods would be the best source
of high quality protein (protein composed of the amino
acids essential for growth) ? ’

1. Enriched bread

2. Navy beans

3. Gelatin

4. Eggs

5. Do not know.

To delay or prevent rancidity a product high in fat, such
as corn oil, should be stored:

1. In a humid atmosphere

2. In a air-tight container

3. In a copper lined container

4. At a temperature of 80°F or above

S. Do not know.

To minimize the amount of fat absorbed by a food during
the frying process:
1. Use a fat such as margarine to fry food in
2. Use a fat such as butter to fry food in
3. Use a fairly high cooking temperature (360°F)
4. Use a moderate to low cooking temperature (212
5. Do not know.

°F)

In a baked product, such as cake, which of the following
ingredients functions as a tenderizer for the product?
1. Sugar
2. Eggs
3. Milk
4. Flour
S. Do not know.

A reaction whereby starch molecules are broken into shorter

chains may occur when:

1. Starch is heated (such as in boiling potatoes)

2. Starch is subjected to dry heat (such as in toasting
a slice of bread)

3. Starch (present in flour) is used in preparing
bread dough

4. Starch is used in making chocolate pudding

5. Do not know.

The formation of large crystals of sugar in a cooked
fudge frosting, giving a "gritty" texture, may result
from:

1. Beating the frosting after some cooling (%OOOF)

2. Beating the frosting while it is hot (212°F)

3. Using cream of tartar in the recipe

4. Using corn sirup in the recipe

5. Do not know.



16. When making gravy,

produced

by
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a smooth product may most easily be

1. Cooking the gravy at a lower temperature (212°F)

2

Cooking the gravy at a high temperature (350 F)

3. Adding liquid to the meat drippings in the pan,
stirring then adding flour and stirring until
thickened

4. Adding flour to meat drippings in the pan, stirring,
then adding liquid and stirring until the mixture
has thickened

5. Do

not know.

17. To prevent undesirable bacterial growth in food:

1. Be particularly cautious when storing foods largely
of fatty composition

2. Be particularly cautious when storing foods largely
of carbohydrate composition

3. Use 150-170°F as a steam table temperature for hold-
ing foods to be served to customers

4. Use 100-120°F as a steam table temperature for hold-
ing foods to be served to customers

5. Do

not know.

18. One tablespoon is equivalent to:
1. 2 teaspoons
2. 3 teaspoons
3. 4 teaspoons
4. 5 teaspoons

5. Do

not know.

19. Three-fourths (3/4) of a cup is equivalent to:

1. 11
2. 12
5. 13
4. 14
5. Do

tablespoons
tablespoons
tablespoons
tablespoons
not know.
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Questionnaire

1. Name

2. Student Number

3. Grade Level (please check):

Sophomore Junior Senior

Other (please specify)

4. Specific Major (please check):
Dietetics
Foods
Hotel, Motel and Club Management
Home Economics Education
Institutional and Hospital Management
Research in Foods and Nutrition
Restaurant Management

Other (please specify)

5. Previous Food Preparation Experience (please check):

Type of Experience Length of Experience (in months)

High School ---

4-H Club--

Armed Forces ---

Restaurant --

Hotel or Resort--—

Other (please specify)---




APPENDIX D
Student Evaluation of FN 200

Date

Laboratory Section

Code Letter

Note: By the use of check marks (x) indicate for each item

whether '"greatly," "moderately," "little," or "none"
best expresses what you have gained through your ex-
perience in FN 200.

PLEASE DO NOT SIGN YOUR NAME.

Greatly| Moder-| Little
ately

Nona

As a result of my experience
in FN 200, my over all knowl-
edge of foods has increased.

FN 200 has contributed to my
vocational preparation.

My knowledge of important
facts and terms in foods has
increased.

The clarity of the FN 200
course objectives (what I
have been expected to learn)
has contributed to my
progress in the course.

The examinations and quizzes
in FN 200 influenced my atti-
tude concerning the course.

My previous work in chemistry
contributed to my understand-
ing of FN 200.

My ability to make practical
applications in the area of
foods has increased.
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APPENDIX D - Continued

Greatly

Moder-
ately

Little

None|

The lecture portion of FN 200
has increased my understand-
ing of the basic principles
of food preparation.

The laboratory portion of

FN 200 has increased my under-
standing of the basic princi-
ples of food preparation.

10.

The lecture portion of FN 200
has caused my interest in
foods to grow.

142

The laboratory portion of
FN 200 has caused my interest
in foods to grow.

12.

I have enjoyed the lecture
portion of FN 200.

13.

I have enjoyed the laboratory
portion of FN 200.

14.

Demonstrations, presented by
the instructor, increased my
satisfaction with the labora-
tory portion of FN 200.

15.

Laboratories involving student]
preparation of products, in-
creased my satisfaction with
the laboratory portion of

FN 200.

16.

As a result of my experience
in FN 200, my interest in tak-|
ing more foods courses has
increased.

PLEASE WRITE IN YOUR COMMENTS TO THE FOLLOWING QUESTIONS:

17. The one thing I liked most about lecture was
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18. The one thing I liked most about laboratory was

19. The one thing I disliked most about lecture was

20. The one thing I disliked most about laboratory was



















